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(57) ABSTRACT

A thermotherapy device (1) includes a basic housing (2) with
walls (14) with a support for a patient and an especially
transparent covering hood (3) for the basic housing (2), which
covering hood can be moved between a closed position and an
open position, so that the basic housing (2) is closed by the
covering hood (3) in the closed position. A guide mechanism
(4) is provided for mechanically guiding the motion of the
covering hood (3) between the closed position and open posi-
tion. A heater such as a convection heater with a blower heats
the air and/or an air humidifier humidifies the air. The cover-
ing hood (3) is moved in a simple manner and access to the
support for a patient is essentially not hindered by the cover-
ing hood (3) in the open position.

2 Claims, 5 Drawing Sheets
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1
THERMOTHERAPHY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of priority under 35
U.S.C. §119 of German Patent Application DE 10 2011 009
032.0 filed Jan. 20, 2011, the entire contents of which are
incorporated herein by reference.

FIELD OF THE INVENTION

The present invention pertains to a thermotherapy device
comprising a basic housing with walls and with a support for
a patient and a covering hood for covering the basic housing,
which covering hood can be moved between a closed position
and an open position, so that the basic housing is closed by the
covering hood in the closed position.

BACKGROUND OF THE INVENTION

Thermotherapy devices are used for the care and therapy of
premature babies or neonates and infants (patients). A basic
housing has a support for the neonate or premature baby. In
general, transparent walls are arranged at the basic housing,
and the transparent walls can be closed by a movable and
transparent covering hood. In a closed position of the cover-
ing hood, the basic housing forms an airtight incubator
together with the side walls and with the covering hood.
Within this airtight housing, the air within the incubator is
maintained at a preset temperature by an electric heating
means, especially one designed as a convection heater with a
blower, and a preset humidity of the air is maintained in the
incubator with an air humidifier. Furthermore, a preset oxy-
gen content can also be set in the air within the closed housing
of the incubator with an additional oxygen-enriching means.

Thermotherapy devices may also be designed as hybrids.
Hybrids are additionally provided with a heat radiation
source, e.g., an infrared radiator, and when the covering hood
is opened, i.e., when the basic housing is not closed by the
covering hood, the patient to be treated is irradiated on the
support with infrared rays by means of the heat radiation
source and sufficient temperature of the patient or neonate on
the support is guaranteed as a result. Even though very good
accessibility to the neonate on the support is guaranteed, on
the one hand, in an open thermotherapy device used as an
open care unit, the preset air humidity cannot be set with the
air humidifier, on the other hand, but the humidity of the
ambient air is, in general, present. In hybrids used as thermo-
therapy devices, it is possible to change over between the two
modes of operation, i.e., the operation as a closed incubator
with the closed covering hood and operation as an open care
unit. The covering hood is guided by a guide mechanism for
mechanically guiding the motion of the covering hood
between the closed and open positions.

U.S. Pat. No. 6,231,499 B1 shows a thermotherapy device.
A covering hood is moved here with a linear drive simply
upwardly from the bottom and vice versa for moving the
covering hood between the closed and open positions. A
translatory motion is performed here in each case. The heat
radiation source is integrated in the covering hood. The open
covering hood undesirably interferes with X-ray and trans-
port. Furthermore, the heat radiation source is switched off
for safety reasons in the closed position, so that condensation
of water vapor on the covering hood or on the walls of the
basic housing may occur.
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U.S. Pat. No. 5,971,914 shows a thermotherapy device
with a movable covering hood. The covering hood is a two-
part hood and can be moved upwardly between the closed
position and the open position, on the one hand, by a transla-
tory motion, and each of the two parts can be additionally
pivoted by 90° during the motion from the closed position
into the open position and vice versa. The covering hood
interferes with the access of the care staff to the patient on the
support in the open position because the covering hood is
located in the head area of the staff in the open position.

A thermotherapy device with a pivotable covering flap is
known from WO 2009/073693 A1. The covering flap can be
pivoted about an axis of pivot or rotation in the transverse
direction of the thermotherapy device and, furthermore,
transparent walls of the basic housing can be additionally
folded down. However, access to the patient is disadvanta-
geously hindered in the open position of the covering hood,
especially in the head area of the patient.

A thermotherapy device with a pivotable covering hood is
known from U.S. Pat. No. 4,334,629. In a section at right
angles to the axis of pivot or rotation, the covering hood has
the shape of a circle segment, i.e., of a part of a circle. Only
about half of the area above the support for the neonate is
released by the covering hood in the open position of the
covering hood, so that the support continues to be inacces-
sible due to the covering hood or a part of the basic housing at
the other half above the support for the neonate. The support
for the neonate is thus disadvantageously accessible to a
limited extent only in an open position of the covering hood.
The freedom of movement of the care staff is thus greatly
limited especially for X-raying or for the care of the neonate
on the support in an open position of the covering hood.

SUMMARY OF THE INVENTION

An object of the present invention is therefore to make
available a thermotherapy device in which the covering hood
can be moved in a simple manner between a closed position
and an open position and the access to the support for a
neonate is not substantially hindered by the covering hood in
the open position.

This object is accomplished with a thermotherapy device,
comprising a basic housing with walls and with a support for
a neonate, a covering hood for the basic housing, which said
covering hood can be moved between a closed position and an
open position, so that the basic housing is closed by the
covering hood in the closed position and the covering hood is
removed from the basic housing and/or it does not close the
basic housing and/or it does not lie on the basic housing in the
open position, and a guide mechanism for mechanically guid-
ing the motion of the covering hood between the closed
position and open position. An imaginary vertical projection
of the center of gravity of the covering hood lies in its hori-
zontal direction at the rear fifth of the basic housing or behind
the basic housing in the open position of the covering hood,
always as viewed in the longitudinal direction, i.e., in the
direction of the greatest extension of the thermotherapy
device, support surface and basic housing. The imaginary
vertical projection of the center of gravity of the covering
hood is thus located, in an open position of the covering hood,
at the rear fifth of the basic housing, especially at a rear fifth
of'a bottom wall of the basic housing, or especially behind the
basic housing. As a result, the covering hood is thus arranged
essentially outside the space for accessibility to the neonate
by the care staff, and good accessibility to the neonate on the
support is guaranteed in the open position of the covering
hood.
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In particular, the center of gravity of the covering hood is
located in its vertical position (a position with respect to a
vertical direction) in the open position below the vertical
position in the closed position.

In another embodiment, the motion of the covering hood
between the closed and open positions and vice versa com-
prises a rotary motion about at least one axis of rotation. The
covering hood thus performs a rotary or pivoting motion
about an axis of rotation or pivot axis during the motion
between the closed and open positions. As a result, the cov-
ering hood can be better removed from the space above the
support for the neonate into the open position, so that better
accessibility is guaranteed hereby in the open position.

In an additional embodiment, the axis of rotation is
directed essentially horizontally and in the transverse direc-
tion, e.g., with a deviation of less than 20°, 10° or 5°, and has
adistance greater than 10 cm, 20 cm or 30 cm under the closed
covering hood and/or is directed below the support for the
neonate and/or the angle of rotation of the covering hood is
greater than 60°, 70°, 80° or 90° or less than 120°, 100° or 90°
between the closed and open positions. During a pivoting or
at an angle of rotation of the covering hood between the open
position and closed position and vice verse in the range of
about 90°, the essentially horizontally directed covering hood
may be advantageously directed essentially vertically in the
open position, so that the horizontal space requirement for the
covering hood is very small as aresult in the open position and
the covering hood requires as a result little space for installa-
tion in the horizontal direction in the area behind the basic
housing and, on the other hand, the space above the support is
easily and especially readily accessible, because the covering
hood is pivoted away from the room above the support.

The motion of the covering hood between the closed and
open positions preferably comprises a translatory motion.

In one variant, the projection of the covering hood com-
prises at least 60%, 80% or 90% of the area of the support for
the neonate in a projection of the covering hood in an imagi-
nary vertical projection of the covering hood in the closed
position downward onto the basic housing and/or the projec-
tion of the covering hood is located especially completely
outside the support and/or outside the basic housing in a
imaginary vertical projection ofthe covering hood in the open
position downward.

The guide mechanism is advantageously a curved rail, at
which the motion of the covering hood between the closed
and open positions is mechanically guided with a friction or
roller bearing at the covering hood. A rail that comprises flat
partial rail sections and the flat partial rail sections approxi-
mate a curved line or a curved motion of the covering hood are
also considered to be a curved rail. The curved rail may also
be designed such that the covering hood performs a rotary
motion about one axis of rotation or even about a plurality of
axes of rotation during the motion of the covering hood
between the closed and open positions and vice versa. The
radius of curvature of the motion and of the guide mechanism
may also be different over the course of the motion.

In another embodiment, the guide mechanism is a lever
mounted pivotably about the axis of rotation, and the covering
hood is attached to the lever. The axis of rotation of the lever
is thus the axis of rotation of a rotary motion of the covering
hood.

The guide mechanism comprises, in particular, a counter-
lever and a spring. The counterlever is mechanically con-
nected to the lever, and a force can be applied by the spring to
the counterlever, so that the torque resulting from the force at
the counterlever counteracts the resulting torque at the lever
based on the force of gravity of the covering hood. The
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necessary force for moving the covering hood between the
closed position and open position is thus reduced, because the
force of gravity acting on the covering hood is partly offset by
the force of the spring.

In another embodiment, the basic housing comprises two
transparent side walls and a front wall and a rear wall, at least
one of which is transparent, and the covering hood lies on
these total of four walls in the closed position.

In an additional variant, the thermotherapy device com-
prises a heat radiation source, especially an infrared radiator,
for irradiating the support in the open position of the covering
hood. The heat radiation source is used in another variant in
the closed position of the covering hood to irradiate the cov-
ering hood and preferably the walls of the basic housing in
order to prevent condensation on the inside of the covering
hood and preferably on the inside of the walls of the basic
housing.

In another embodiment, the heat radiation source is
arranged on a mounting arm, and the heat radiation source in
the vertical direction is arranged above the covering hood in
the closed position of the covering hood at the mounting arm.
The thermotherapy device is thus a hybrid, which can be used
as an incubator in the closed position of the covering hood, in
which position a preset temperature and a preset humidity of
the air can be controlled and/or regulated by a heater and an
air humidifier within the incubator, which is formed by the
covering hood and the basic housing with the walls, and, on
the other hand, the thermotherapy device is used in an open
position of the covering hood as an open care unit, in which
sufficient tempering of the patient on the support is guaran-
teed by the heat radiation source acting on the support and the
patient by means of heat radiation.

The thermotherapy device advantageously comprises a
frame with at least three, usually four track rollers, and the
basic housing with the walls arranged around the support and
covering hood with the guide mechanism thereof are attached
to the same. The covering hood can be optionally moved by an
electric motor. Based on the arrangement of the basic housing
with the walls, with the support and with the guide mecha-
nism, the thermotherapy device can be moved, on the one
hand, at different positions within a space with the track
rollers, and the support can be set variably to a desired work-
ing level for the treatment of the patient.

In another embodiment, the basic housing with the support
is mounted pivotably about a horizontal pivot axis at the
frame for positioning the patient with the head in a high or low
position. Only the basic housing is mounted pivotably about
the horizontal pivot axis at the frame, so that such a pivoting
mechanism has a very simple and inexpensive design and the
covering hood can thus be opened or raised and closed or
lowered in any position of the basic housing.

Exemplary embodiments of the present invention will be
described in more detail below with reference to the drawings
attached. The various features of novelty which characterize
the invention are pointed out with particularity in the claims
annexed to and forming a part of this disclosure. For a better
understanding of the invention, its operating advantages and
specific objects attained by its uses, reference is made to the
accompanying drawings and descriptive matter in which pre-
ferred embodiments of the invention are illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a schematic side view of a thermotherapy device
in a first exemplary embodiment with a covering hood in a
closed position;
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FIG. 2 is a schematic side view of the thermotherapy device
according to FIG. 1 with the covering hood in an open posi-
tion;

FIG. 3 is a schematic side view of the thermotherapy device
in a second exemplary embodiment with the covering hood in
a closed position;

FIG. 4 is a simplified view of a guide mechanism for the
covering hood of the thermotherapy device according to FIG.
3 in a closed position of the covering hood; and

FIG. 5 is a simplified view of the guide mechanism accord-
ing to FIG. 4 in an open position of the covering hood.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawings in particular, thermotherapy
devices 1 are used in hospitals for the care and therapy of
premature babies and infants. FIGS. 1 and 2 show a first
exemplary embodiment of the thermotherapy device 1 with a
view from the side towards the device directed in the direction
of'the greater longitudinal extension. A basic housing 2 has a
nontransparent bottom wall 24, two transparent side walls
(with upper side wall or wall portion and lower side wall or
side wall portion) 15, 17 as walls 14 of the basic housing as
well as a transparent front wall 16 and a transparent or non-
transparent rear wall. The front, rear and side walls are
attached to the nontransparent bottom wall 24 in the end
section of the nontransparent bottom wall 24, and a support,
not shown, for a patient to be treated, e.g., a premature baby,
is present above the bottom wall 24. A plane defined by the
transparent side walls 15, 17, transparent front wall 16 and
nontransparent rear wall is essentially at right angles to a
plane defined by the nontransparent bottom wall 24. Only one
of the two transparent side walls 15 (17) and the transparent
front wall 16 are visible in FIGS. 1 and 2. The two transparent
side walls 15 have, at their upper rear end sections, a rounding
18, which is designed essentially as a circle segment, i.e., part
of a circle.

Thebasic housing 2 is attached to a frame 22, and four track
rollers 23 are present in the lower area of frame 22, so that, on
the one hand, the thermotherapy device 11 can be rolled on
the track rollers 23 to different positions within a room and,
on the other hand, the basic housing 2 or support for the
patient to be treated already has the correct working height.
Furthermore, the height of the basic housing 2 at the frame 22
can be adjusted relative to the floor with a lever mechanism,
not shown. The distance of the support from the floor is thus
variable, so that different working heights of the support can
also be set for different members of the care staff. Further-
more, a mounting arm 21 is arranged at frame 22, and a heat
radiation source 19 designed as an infrared radiator 20 is
present in the upper end area of the mounting arm 21 above
the support for the patient. Infrared radiation can be radiated
by the heat radiation source 19 from the top downward in the
direction of the support. Furthermore, a convection heater
designed preferably as an electric heater is present at the basic
housing 2 along with a blower and an air humidifier for
humidifying the air (not shown) when the covering hood 3 is
closed. The temperature of the air at the support can be main-
tained at a constant value with the heater. A desired tempera-
ture of the air in the area of the support can be selected by
means of a setting means, not shown. Furthermore, the
humidity of the air at the support can be maintained at a
constant value with the air humidifier. The humidity that is
desired can likewise be selected with a setting means. In
addition, the thermotherapy device 1 is optionally equipped
with an oxygen supply device, so that a constant oxygen
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content can be set in the area at the support with the oxygen
supply device. A certain oxygen content can be selected with
a setting means at the support by the care staff analogously to
the selection of the temperature and the humidity of the air at
the support.

The thermotherapy device 1 is designed as a hybrid. The
basic housing with the walls 14 can be sealed with the mov-
able covering hood 3 essentially hermetically against the
ambient air in a closed position according to the view in FIG.
1, so that the basic housing 2 and covering hood 3 form an
incubator. The parameters temperature, air humidity and oxy-
gen content of the air within the incubator can be maintained
at constant values at respective preset levels in this closed
position by the heater and air humidifier and oxygen supply
device within the incubator, i.e., with the covering hood 3
closed. The covering hood 3 can be moved from the closed
position according to the view in FIG. 1 into an open position
according to the view in FIG. 2 with a guide mechanism 4.
The open position of the covering hood 3 is indicated by a
broken line in FIG. 1 and the closed position of the covering
hood 3 is indicated by a broken line in FIG. 2. A sufficient
temperature of the patient to be treated on the support is
guaranteed in the open position of the covering hood 3
according to FIG. 2 by the heat radiation source 19, which
sends infrared radiation towards the patient on the support.
Furthermore, the two transparent side walls 15 and the trans-
parent front wall 16 can be folded down about an axis of pivot
or rotation for better accessibility to the patient in the open
position of the covering hood 3. The axis of pivot or rotation
is located essentially between a lower end of the transparent
side wall 15 and an upper end of the transparent side wall 17
and analogously between the lower end or at the lower end of
the transparent front wall 16 and at the upper end of the
nontransparent front wall of the basic housing 2, not shown,
for the transparent front wall 16.

The guide mechanism 4 comprises here a curvedrail 7. The
covering hood 3 is movably attached to the curved rail 7 with
abearing roller 9 as a roller bearing 8, so that a preset path of
motion of the covering hood 3 is performed during a motion
of'the covering hood 3 between the closed position according
to FIG. 1 and the open position according to FIG. 3 and vice
versa. The covering hood 3 performs both a translatory
motion and a rotary motion during the motion between the
closed position and open position. In the open position of the
covering hood 3 according to FIG. 2, a center of gravity 5 of
the covering hood 3 is located behind the basic housing 2 or
behind the bottom wall 24 of the basic housing 2. Further-
more, the covering hood 3 is pivoted by 90° between the
closed position in FIG. 1 and the open position in FIG. 2, so
that the entire space above the support for the patient is very
readily accessible in the open position of the covering hood 3.
Furthermore, the covering hood 3 requires only a very small
horizontal space in the open position according to FIG. 2, so
that the space between the basic housing 2 or the nontrans-
parent bottom wall 24 and the frame 22 for receiving the
covering hood 3 easily suffices. The transparent covering
hood 3 is optionally provided with a grip, not shown, or a grip
means, with which the covering hood 3 can be easily moved
from the open position into the closed position and vice versa.
The two transparent side walls 15 have the rounding 18, and
the covering hood 3 has two rounded projections 26. The two
projections 26 as well as the rounding 18 are necessary for the
covering hood 3 to be able to follow the path of motion preset
by rail 7. The height of the rear wall of the basic housing 2
corresponds here to the height of the rear end of the transpar-
ent side wall 15 at the rear end of the rounding 18 from the
bottom wall 24.
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Thus, the thermotherapy device 1 is an open care unitin the
open position of the covering hood 3, and the thermotherapy
device 1 is an incubator in the closed position of the covering
hood 3. Infrared radiation can thus be radiated with the heat
radiation source 19 at a reduced radiation output in the direc-
tion of the covering hood 3 in the closed position of the
covering hood 3 as well, so that the walls 14 of the incubator,
especially the transparent walls 14 of the basic housing 2, and
the transparent covering hood 3 are heated as a result, and no
condensation or moisture appears on the inside of the incu-
bator.

FIGS. 3, 4 and 5 show a second exemplary embodiment of
the thermotherapy device 1. Essentially only the differences
from the first exemplary embodiment according to FIGS. 1
and 2 will be described below. The guide mechanism 4
(shown in FIGS. 4 and 5 only) comprises a lever 10, which is
mounted pivotably at a lever mount 11 about an axis of
rotation 6. Furthermore, a counterlever 12 is attached to lever
10, and a spring 13 is arranged in the end area of counterlever
12. The spring 13 is attached, furthermore, to a spring mount
25, so that a pulling force and hence also a torque are applied
by the spring 13 to the counterlever 12 in a direction of
rotation opposite the clockwise direction according to FIGS.
4 and 5. Covering hood 3 is attached to lever 10.

A closed position of the covering hood 3 is indicated by
solid lines in FIG. 3. The open position of the covering hood
3 as well as an intermediate position of the covering hood 3
are shown by broken lines. In the simplified view of the guide
mechanism 4, FIG. 4 shows a closed position of the covering
hood 3 and FIG. 5 shows an open position of covering hood 3.
Due to the covering hood 3 being attached to the lever 10, the
covering hood 3 performs a rotary motion about the axis of
rotation 6 during a motion between the closed position and
open position. The torque acting on the counterlever 12 from
the spring 13 counteracts the force of gravity of the covering
hood 3, so that the covering hood 3 can be moved more easily
as a result during a motion from the closed position into the
open position.

Furthermore, the basic housing 2 is mounted at the frame
22 pivotably about a horizontal pivot axis, especially relative
to a pivot axis in the transverse (lateral) direction to the
greater longitudinal extension of the thermotherapy device 1.
FIG. 3 shows such a slight pivoting of the basic housing 2 in
relation to a horizontal direction (a horizontal use position)
shown in FIGS. 1 and 2. Such a pivoting mechanism for
pivoting the basic housing 2 may have an especially simple
design because only the basic housing 2 is to be pivoted and
sufficient space is available for this pivoting motion. A non-
pivotable basic housing 2 would have the drawback that the
oblique positioning of the support for the patient within the
basic housing 2 has to be performed by means of the support
and the support must therefore be made higher than the bot-
tom wall 24. The thermotherapy device 1 also comprises,
furthermore, access openings for the hands, especially on side
and/or front walls.

On the whole, essential advantages are associated with the
thermotherapy device 1 according to the present invention as
a hybrid. The covering hood 2 can be pivoted between the
closed position, when the thermotherapy device 1 is used as
an incubator, and an open position of the covering hood 3,
when the thermotherapy device 1 is used as an open care unit,
in a simple manner with little technical effort, and very good
accessibility to the patient is guaranteed for the care staff in
the open position of the covering hood 3. In the open position,
the covering hood 3 is now completely behind the basic
housing 2 as viewed in the longitudinal direction of the ther-
motherapy device 1.
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While specific embodiments of the invention have been
shown and described in detail to illustrate the application of
the principles of the invention, it will be understood that the
invention may be embodied otherwise without departing
from such principles.

What is claimed is:

1. A thermotherapy device comprising:

a basic housing with walls and with a support for a patient,
the walls extending away from the support to define a
region adapted to surround a patient on the support, the
region being open on a side diametrically opposite the
support;

a covering hood for the basic housing, the covering hood
being movable between a closed position and an open
position, so that the basic housing is closed by the cov-
ering hood in the closed position; and

a guide mechanism for mechanically guiding the motion of
the covering hood between the closed position, in which
the covering hood extends essentially horizontally, and
the open position, in which the covering hood extends
essentially vertically, wherein an imaginary vertical pro-
jection of a center of gravity of the covering hood lies, in
the open position of the covering hood, with respect to a
horizontal direction, at a rear fifth ofthe basic housing or
behind the basic housing, wherein the basic housing
comprises two transparent side walls and a transparent
front wall, the covering hood lies on the basic housing in
the closed position of the covering hood, the motion of
the covering hood between the closed and open positions
and vice versa comprising a rotary motion about an axis
of rotation, the guide mechanism comprising a lever
mounted pivotably about the axis of rotation and the
covering hood is attached to the lever, the guide mecha-
nism further comprising a counterlever and a spring, the
counterlever being mechanically connected to the lever,
aforce being applied by the counterlever by the spring so
that the torque resulting from the force at the counter-
lever counteracts the resulting torque at the lever based
on the force of gravity acting on the covering hood.

2. A thermotherapy device comprising:

a basic housing with walls and with a support for a patient;

a covering hood for the basic housing, the covering hood
being movable between a closed position and an open
position, so that the basic housing is closed by the cov-
ering hood in the closed position; and

a guide mechanism for mechanically guiding the motion of
the covering hood between the closed position, in which
the covering hood extends essentially horizontally, and
the open position, in which the covering hood extends
essentially vertically, wherein an imaginary vertical pro-
jection of a center of gravity of the covering hood lies, in
the open position of the covering hood, with respect to a
horizontal direction, at a rear fifth ofthe basic housing or
behind the basic housing, wherein the basic housing
comprises two transparent side walls and a transparent
front wall, the covering hood lies on the basic housing in
the closed position of the covering hood, the guide
mechanism comprises a lever mounted pivotably about
the axis of rotation and the covering hood is attached to
the lever, the guide mechanism further comprises a
counterlever and a spring, the counterlever is mechani-
cally connected to the lever, and a force is applied by the
counterlever by the spring so that the torque resulting
from the force at the counterlever counteracts the result-
ing torque at the lever based on the force of gravity
acting on the covering hood.
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